New Analytical method has been developed for the determination of Cefuroxime in pharmaceutical formulations. The method involves the application of high performance Liquid chromatography (HPLC) for the quantitative analysis of cefuroxime. HPLC method has a shorter analysis time of 10 min. The developed method obeyed the Beer's law in the range of 5-300 µg mL -1
INTRODUCTION

Cefuroxime sodium is chemically known as [6R -[6α,7β(Z)]] -3 -[[(2 -Aminocarbonyl)oxy]methyl] -7 -[2 -furanyl(methoxyimino)acetyl] amino] -8 -oxo -5 -thia -1 -azabicyclo[4.2.0]oct -2 -ene -2 -carboxylic
acid monosodium salt. It is a broad spectrum, semi synthetic cephalosporin antibiotics which is administered for treating variety of bacterial infections such as case of pharyngitis, chronic bronchitis and infection of urinary tract as well as uncomplicated gonorrhea, bone and joint infections, meningitis and septicaemia [1, 2] . It is a second generation cephalosporin and can be administered orally as well as in the parenteral dosage form [3] . The mode of action of cefuroxime against the bacteria is upon inhibiting the bacterial wall synthesis by binding to one or many penicillin binding proteins. Due to such type of binding, development of osmotically unstable defective cell wall occurs which shows bactericidal properties [3, 4] .
Assay of the pharmaceuticals is one of the important aspects of the pharmaceutical industry, as it determines the drug product having same quantity as label claim; however, advanced analytical instruments are also capable of detecting the impurities. Some of the analytical methods are reported for the assay of cefuroxime in marketed form includes spectrophotometry [5] [6] [7] [8] , High performance liquid chromatography (HPLC) [9] [10] [11] , Capillary electrophoresis [12] [13] [14] , HPTLC [15] and LC-MS/MS [16] . The current communication proposes simple analytical procedure to quantify cefuroxime in pure and marketed products using HPLC. The proposed HPLC analytical procedure is based on the separation of cefuroxime using ion pair reagent, octane-1-sulfonic acid sodium salt.
EXPERIMENTAL Materials
The Cefuroxime sodium and 1-octane sulfonic acid sodium salt, were obtained from Sigma-Aldrich, St. Louis, MO, USA. Acetonitrile was purchased from BDH (Poole, England). Zinacef ® , parenteral dosage form of cefuroxime was bought from the local pharmacy stores in Saudi Arabia, while Zymocef ® was obtained from Venus remedies limited, Baddi, H.P, India.
Analytical Instrumentation
The HPLC system comprises of auto sampler, quaternary pump, UV/Vis detector and recorder manufactured by Thermo Scientific, Florida (USA) was used for analysis of cefuroxime. Integration of the chromatogram was made using ChromQuest software. The analysis was carried out at 254 nm with a Betasil ® C-18 (150 × 4.6 mm, particle size 3 µm).
Chromatographic conditions
High performance liquid chromatographic separation was attained using aforementioned C-18 column (150 × 4.6 mm, 3 µm) with mobile phase comprises of 2.47× 10 -4 M Octane 1-sulfonic acid sodium salt: acetonitrile (65:35). Prior to pumping in the HPLC system the mobile phase was filtered and degassed by ultra-sonication. The mobile phase was maintained to flow at a rate of 0.5 ml/min and the measurements were made at 254 nm. 10µl sample was introduced in the HPLC system to get the desired chromatogram. The whole analysis was performed at ambient temperature.
Standard solution preparation 1 mg/mL standard solution of cefuroxime standard was prepared by vortex dissolving 50 mg authentic cefuroxime in 50 mL of milli Q water. Meanwhile the stock solution was further diluted as per the requirements for preparing the linearity samples.
Preparation of Test Solution
The test solution for the high performance liquid chromatographic analysis prepared by reconstituting the content of Zinacef ® 750 mg (GlaxoSmithKline) and Zymocef ® 750 mg (Venus remedies Limited) vials in 75 mL, 18.2 MΩ·cm milli Q water and finally taking 1 mL from this solution to be diluted in 10 mL milli Q water. This solution was further diluted as per the requirements.
RESULTS AND DISCUSSION
Analytical procedures
To achieve satisfactory separation of cefuroxime by HPLC many solvents were tried with 1-octane sulfonic acid but the cefuroxime peak appeared only the binary mixture of 1-octane sulfonic acid and acetonitrile was used. After some trails on the composition of the mobile phase, finally 2.47× 10 -4 M 1-octane sulfonic acid and acetonitrile (65:35) was selected as the optimum condition. This optimized system produced symmetric peak and short retention time for cefuroxime. The retention time for the cefuroxime was 3.4 minutes. Deviation from this composition lead to delay in the retention time and change in peak shape. The typical chromatograms of standard and the test solution are shown in Figure 1 and Figure 2. e-mail: drmsajid@rediffmail The use of 1-octane sulfonic acid as ion pair solvents was based on the fact that these solvents are used for the separation of nitrogen containing compound [17] . The fact that cefuroxime being highly polar in nature and NH 2 group in its moiety, 1-octane sulfonic acid was very much useful in the separation of cefuroxime. 1-octane sulfonic acid sodium salt is an anionic alkyl sulfonate contains a long linear alkyl chain and ionic group which with the cefuroxime form an ion exchanger leading to its separation. 
Method validation
The guidelines of the international conference on harmonization was adopted for validation of the developed procedure in terms of system suitability, sensitivity, recovery, linearity, accuracy and precision, detection limit and the quantitation limit.
System Suitability System suitability parameter in HPLC was evaluated by injecting six replicates of standard solutions. HPLC parameter such as theoretical plates number and tailing factor was determined using the software. The mean of six replicate injections for asymmetry was found to be 1.52 while that of the theoretical plate were 6,298 in number demonstrating good performance efficiency. HPLC system performance has been shown in Table 1 . , when injected in triplicate.
Accuracy and precision Accuracy is described in terms of the variation between the observed experimental value and the exact experimental value. Accuracy remains corelated to precision since accuracy in the lack of precision has negligible significance. Accuracy statements should always be presented with adequate precision. Regulatory agency such as international conference on harmonization (ICH) recommend testing three replicates at a minimum of three concentration levels for precision studies. In the current investigation the accuracy calculation of the proposed HPLC method was performed in the quality control solutions for both the run to run and day to day assay in terms of the recovery studies. In the similar way the precision was checked by repeatability (or run to run) and reproducibility (or day to day).
In the current investigations the recovery studies and the precision was established using the marketed formulation of cefuroxime at a concentration level of 5, 100 and 200 µg ml -1 . Table 2 shows the obtained data from the recovery and the precision studies. It is apparent from the table 2 that relative standard deviation (RSD) values within the acceptable values as recommended by the regulatory agencies. a mean for five independent analyses. b SAE standard analytical error C C.L., confidence limit at 95% confidence level and four degrees of freedom (t = 2.776).
Limit of detection and Quantitation (LOD & LOQ)
One of a significant feature of analytical method validation, LOD and LOQ was determined by injecting six replicates 0.5 µg ml -1 test solution in the HPLC system and height of the cefuroxime peaks were measured. Prior to getting the signal from the test solution, 6 replicates of the blank were injected to obtain the noise and successively S/N ratio was calculated. The experimental result shows that the LOD was found to be 0.53 µg ml -1 respectively while LOQ was found to be 1.631 µg ml -1 , respectively. Analytical solution stability Stability performance of the cefuroxime solutions was checked using the developed method after its storage at two different conditions i.e. room temperature (25
•C ) and in the refrigerated condition (2-8 •C ). The stability samples were checked for cefuroxime content for as long as 24 hours at a gap of 6 hours. The data was generated as the % assay change with respect to time zero. During the experiments it was observed that the degradation after 24 hours at 25
•C samples was less than 1.68 % while at that at 2-8
•C showed a decrease in 0.62 % cefuroxime.
Validity of the proposed method Standard addition method was used in the current investigation as an effort to make the rectifications for the uncontrolled random errors. These uncontrolled errors may be triggered by other constituent in the system or from the instrument itself. During this test 5 µg ml -1 of pure cefuroxime solution was added to a known concentration of cefuroxime (50, 100 and 200 µg ml -1 ) and the content of the drug was calculated thereafter. Standard addition experiment results are summarized in Table 3 . Results displays that the recoveries achieved by the developed procedure is quite agreeable and the RSD is also lower. 
